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Abstract 
This study investigates the rationality of Japanese growth rate of GNE 
forecasts, using a set of panel data published by nine major Japanese institu-
tions during the period 1975-91. Use of panel data is meant to avoid aggrega-
tion bias. The hypothesis of rationality is strongly rejected, regardless of 
whether a total, fixed effect or a random effect model estimated. 
1. Introduction 
Several past studies have analyzed the rationality of survey forecasts on 
economic variables l . Survey data on the Japanese macroeconomic variables 
have become available. Asako et al. (1989) is the study investigating Japanese 
macroeconomic forecasts2• However, since, they employed a test of the rational-
ity using average forecast data, and did not test the rationality of individual 
forecasts, there was the aggregation bias problem3 • By using individual 
1. In particular, there are many studies where the rationality of foreign exchange rate 
forecasts has been analyzed, see, for example, Takagi (1991), Ito (1990), McKenzie (1991), 
Lim and McKenzie (1993). 
2. They analyzed annual forecast data of 35 institutions for 32 indicators over a 13 years 
period, In most cases, rationality was rejected. 
3. See, Keane and Runkle (1990), and Nagata (1992a, 1992b). 
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forecasts the tests of rationality avoid aggregation bias. Nagata (1992a, 1992b) 
tested for rationality of the macroeconomic forecasts of nine Japanese institu-
tions for major indicators over a fifteen year period (1975-89) using individual 
forecasts data. Its major findings is that the rationality of individual forecasts 
are rejected in more than half the cases analyzed. 
However, in using individual time series data, since most of published 
Japanese macroeconomic forecasts data is annual forecasts, the number of 
observations of the available each individual data are small. By using panel 
data techniques to test the rational expectations hypothesis enable sensible 
analysis, and avoid aggregation bias. 
This paper tests the rationality of Japanese macroeconomic forecasts using 
panel data consisted of nine major Japanese institutions in period 1975-91. In 
Section 2, the data used in this paper are presented, and its characteristics are 
discussed. The methodology for testing the rationality of the Japanese macro-
economic forecasts is discussed, and the results are reported in Section 3. 
Some conclusions are drawn in Section 4. 
2. Data 
In Japan, the Economic Planning Agency has published annually (every fiscal 
year) macroeconomic forecasts since 1955. One purpose of publishing the 
forecasts is as data to be used in producing the government's budget for the 
coming fiscal year. Private economic institutes have also published annual 
macroeconomic forecasts. Over time, the number of forecasters who publish 
annual macroeconomic forecasts has increased, but prior to 1980 publication is 
intermittent. 
The forecast data on the Japanese growth rate of GNE used in this study were 
obtained from the publication of nine major Japanese economic forecasting insti-
tutes issued every fiscal year, as conveniently summarized in the January 
issuing Nippon Keizai Kenkyu Center Kaiho. In order to obtain a high quality 
balanced panel data set, the nine forecasters were selected on the basis of conti-
nuity of data as well as timing consistency. It is thus assured that all the data 
are continuous since 1975 and the annual forecasts for a particular year were 
released of roughly identical times. The forecasters are as follows: the 
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Economic Planning Agency, three economic research institutes, one bank and 
four securities companies (see Table 1). The sample period is from 1975 to 
1991, a total of 17 periods. As panel data, the total number of observations is 
153. 
Tables 2 and 3 provide summary information on the mean, maximum, 
minimum, and standard deviation of forec 
Table 1: Forecasters 
Number Forecasters 
1 Economic Planning Agency 
2 Institute of Research on National Economy 
3 Japan Economic Research Center 
4 Nikko Research Center 
5 Nomura Research Institute 
6 Daiwa Research Institute (Daiwa Securities) 
7 Yamaichi Securities Economic Research Institute 
8 Mitsubishi Economic Research Institute 
9 NEEDS 
Table 2: Summary Statistics of Forecast Errors by Forecaster 
Forecaster Forecast Errors I Root Mean 
Number Mean Maximum Minimum Standard Squared Error Deviation 
(a) GNE (real growth rate) 
1 0.26 2.00 -1.70 1.17 1.20 
2 0.74 5.10 -1.70 1.66 1.82 
3 -0.08 4.60 -2.10 1.56 1.57 
4 -0.02 4.40 -2.50 1.55 1.55 
5 -0.47 0.80 -2.90 1.01 1.11 
6 -0.27 3.40 -2.80 1.32 1.34 
7 -0.27 1.30 -1.90 0.93 0.97 
8 -0.68 1.30 -3.40 1.18 1.36 
9 -0.36 2.00 -2.40 1.10 1.16 
(b) GNE (nominal growth rate) 
1 0.99 5.90 -2.40 2.10 2.33 
2 1.28 10.10 -1.10 2.58 2.88 
3 1.48 14.30 -1.80 3.49 3.79 
4 1.18 11.10 -2.20 3.01 3.23 
5 0.61 5.00 -2.30 1.75 1.85 
6 1.14 11.30 -1.40 2.88 3.10 
7 1.27 7.80 -1.70 2.28 2.61 
8 0.39 8.90 -2.90 2.78 2.81 
9 1.19 9.20 -2.70 2.69 2.95 
Note: 1. Units ofmeasurment are %. 
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Table 3: Summary Statistics of Forecast Errors Over Time 
Forecaster 
Forecast Errors 1 Root Mean 
Number Mean Maximum Minimum Standard Deviation 
Squared Error 
(a) GNE (real growth rate) 
1975 2.31 5.10 0.00 1.92 3.00 
1976 -0.39 2.20 -1.80 1.23 1.29 
1977 1.01 2.30 0.30 0.55 1.15 
1978 -0.70 1.30 -1.60 0.84 1.09 
1979 -0.41 0.80 -1.50 0.62 0.74 
1980 0.02 1.30 -1.60 0.83 0.83 
1981 1.34 2.40 -0.20 0.76 1.54 
1982 0.64 1.90 -0.20 0.55 0.84 
1983 -0.48 0.40 -1.00 0.41 0.63 
1984 -0.51 -0.10 -0.90 0.29 0.59 
1985 0.29 1.70 -0.50 0.66 0.72 
1986 0.67 1.40 -0.50 0.55 0.87 
1987 -2.38 -1.70 -3.40 0.55 2.44 
1988 -1.56 -1.00 -2.10 0.29 1.59 
1989 -0.39 0.20 -1.10 0.39 0.55 
1990 -1.76 -1.30 -2.30 0.29 1.78 
1991 0.12 0.80 -0.50 0.43 0.45 
(b) GNE (nominal growth rate) 
1975 9.29 14.30 5.00 2.69 9.67 
1976 0.20 1.70 -2.90 1.32 1.33 
1977 2.87 4.10 2.10 0.66 2.94 
1978 0.60 2.50 -0.90 1.05 1.21 
1979 1.95 3.70 0.00 1.06 2.22 
1980 1.74 2.50 0.90 0.46 1.79 
1981 3.11 4.00 1.90 0.58 3.16 
1982 2.01 3.60 0.36 1.14 2.31 
1983 1.25 2.80 0.10 0.67 1.42 
1984 0.21 1.20 -0.40 0.55 0.59 
1985 -0.26 0.90 -1.20 0.69 0.74 
1986 -0.14 0.70 -0.70 0.40 0.43 
1987 -1.18 0.10 -2.40 0.83 1.44 
1988 -0.85 0.39 -1.60 0.56 1.01 
1989 -1.42 -0.20 -2.80 0.72 1.60 
1990 -1.77 -0.80 -2.70 0.56 1.85 
1991 0.40 1.30 -0.60 0.64 0.75 
Note: 1. Units ofmeasurment are %. 
ast errors, both across time for each institution and across institutions at a point 
in time. 
3. Testing Methods and Results 
The standard tests of the rational expectations hypothesis use the fact that 
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the forecast errors should satisfy the unbiasedness property4. Suppose that the 
data on macroeconomic forecasts at time t formed by the k-th individual at time 
t-j (denoted t-jFk,t) and the actual current account at time t (denoted At) are avail-
able. Under the rational expectations hypothesis, the forecast errors for for the 
k-th individual (denote t-jWk,t = t-jFk,t - At) should satisfy that: 
In order to analyze unbiasedness using panel data, the following three regres-
sion models are considered5: 
Total Model: 
(1) At = a + f3t-jFk,t + Uk,t, k = 1,.·· ,N; t=l,.·· ,T 
Fixed Effects Model: 
(2) At = ak + f3t-jFk,t + Uk,t, k = l,.··,N; t = l,.··,T 
Random Effects Model: 
(3) At = a + f3t-jFk,t + Vk,t, k = 1,.·· ,N; t = 1,.·· ,T 
(4) Vk,t = Uk,t + Ilk, 
where a and f3 in equations (1)-(3) and ak in equation (2) are unknown parame-
ters and Uk,t is an error term. It is assumed that: Uk,t (in equations (1), (2) and 
(4)) is identically and independently distributed with zero mean; Ilk (in equation 
(4)) are identicaly and independently distributed with zero mean; and Uk,t and Ilk 
are independent. The rational expectation hypothesis imposes the restrictions 
that: 
(a) a =0 and f3 =1, in equation (1), 
(b) ak=O (for all k) and f3 = 1, in equation (2), 
(c) a =0 and f3 =1, in equation (3). 
Those three regression models can be specified using the following three test 
4. See Pesaran (1987). 
5. See, Maddala (1977), Hsiao (1986) and Greene (1990). 
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that: 
(A) Breusch-Pagan LM Test: 
Ho : model (1) HI: model (3), 
(B) Hausman Test: 
Ho : model (3) 
(C) F Test: 
Ho : model (1) 
HI: model (2), 
HI: model (2). 
The results of estimating (1)-(3) for each the forecast of real and nominal 
growth rate of GNE are summarized in Table 4. First, for real growth rate of 
Table 4: Estimates of Three Models 
Model ex 
(a) GNE (real growth rate) 
(1) Total Model 3.452 
(0.292)* 
(2) Fixed Effects Model N.A. 
(3) Random Effects Model 3.436 
(0.293)* 
Breusch-Pagan LM t est of (1) vs (3): 
Hausman test of (3) vs (2): 
F test of (1) vs (2): 
(b) GNE (nominal growth rate) 
(1) Total Model 3.562 
(0.267)* 
(2) Fixed Effects Model N.A. 
(3) Random Effects Model 3.559 
(0.268)* 
Breusch-Pagan LM test of (1) vs (3): 
Hausman test of (3) vs (2): 
F test of (1) vs (2): 
Note: 
13 
0.234 
(0.064)* 
0.262 
(0.070)* 
0.238 
(0.064)* 
X 2(1)=2.064 
X 2(1)=0.771 
F (8, 143)=0.184 
0.438 
(0.029)* 
0.440 
(0.029)* 
0.438 
(0.268)* 
X 2(1)=37.828* 
X 2(1)=0.096 
F (8, 143)=0.177 
Additional Information 
R-Squared=0.079 
R-Squared=0.089 
R-Squared=0.080 
R-Squared=0.598 
R-Squared=0.602 
R-Squared=0.598 
1. An asterisk indicates a rejection ofthe null hypothesis at the 5% level. 
For 13 the null hypothesis tested is Ho: 13=1 and for exit is Ho: ex=1. 
2. Figures in parentheses are standard errors. 
3. R-Squared denotes the coefficient of determination, Heteroscedasticity is a test on White's 
method, and CORR is an estimate of the serial correlation of re si duals. 
4. Breusch-Pagan LM test is a specification test comparing Fixed Effects Model 1 and 
Random Effects Model. Hausman test is a specification test comparing Random Effects 
Model and Fixed Effects Model 2. An F test is a specification test comparing Fixed 
Effects Model 1 and Fixed Effects Model 2. 
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GNE, whichever model is used, the hypothesis of rationality is strongly rejected. 
And the Total Model are specified using the three specification test. Second, for 
nominal growth rate of GNE, whichever model is used, the hypothesis of ratio-
nality is strongly rejected. And the Random Effects Model are specified using 
the three specification test. 
4. Conclusion 
The rationality of forecasts the Japanese real and nominal growth rate of 
GNE have been tested using panel data. The hypothesis of rationality is 
strongly rejected in both cases, in keeping with the results of previous studies. 
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